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The Effect 2
Abstract
It is imperative that mathematics education in the United States be effective and
comprehensive in nature. Mathematical skills are a necessary component to functional
and independent living. Much debate has aroused over which instructional methodologies
to adopt, but the research clearly supports the use of explicit instruction. Direct
Instruction is an expository approach to learning, which encompasses critical design
principles that enable it to be sequential and thorough. Funnix Math is the newest
program, which utilizes this methodology. The present study investigates the efficacy of
Funnix Math on the pre-kindergarten population. The results of this study contradict
previous research on the Direct Instruction model.
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The Effect ofFunnix Math on Pre-kindergarten Student's Mathematics Achievement
Mathematics is an essential component to the educational system in the United
States. Mathematical concepts and applications are a part of functional living for every
independent adult in American society (Matropieri & Scruggs, 2002). The application of
mathematical concepts is also inherent in a vast array ofjob opportunities (Miller, 1998).
The National Council of Teachers of Mathematics (NCTM) creates standards that guide
mathematics education. The NCTM asserts that every child can learn math when given
the opportunity. They promote the use of formative assessments, fostering connections
between new and old material, as well as support the use of computers as influential
instructional tools (NCTM, 2000). Mathematics achievement in the United States
indicates that it is imperative for schools to implement effective instructional programs in
order for students to grasp mathematical skills and concepts (Masini & Taylor, 2000).
The two most prominent instructional approaches in the field of mathematics are
the implicit and expository methods. Implicit is student-led discovery learning. This type
of method requires the student to develop solutions to problems by using previous
knowledge to justify their answers (Snowman & Biehler, 2003). Unfortunately, students
have the tendency to develop misconceptions when this instructional method is employed
(Martella, Slocum, & Martella, 2004). The root of these misconceptions is in the
inconsistency of the approach. Instructional programs that utilize this methodology
provide teachers with ambiguous remediation strategies (Stein, Silbert, & Carnine, 1997).
Explicit instruction is teacher-led demonstrations and practice (Expository, n.d.).
The teacher gives the students explicit demonstrations of the target skill and ample
guided as well as independent practice (Stein, Silbert, & Carnine, 1997). Demonstrations
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incorporate various representations so that learning can be generalized. An important
feature of this approach is the connection between previously mastered material and the
target objectives (Leinhardt, 1987). Research has indicated that the expository method
has a greater impact on student learning (Kameenui, Carnine, Darch, & Stein, 1986).
Direct Instruction is an expository program, which utilizes effective design
principles (Stein, Silbert, Carnine, 1997). This particular approach was developed with
the theory that all children can learn. It utilizes concise, consistent, and systematic
procedures to ensure that students understand the task at hand (Direct Instruction Model,
2000). The goal of this approach is for students to generalize skills so students are
exposed to correct and incorrect examples of the specific task (Engelmann & Carnine,
1982). Extensive research on existing Direct Instruction programs indicate they are
extremely successful programs for all students especially the lower income and special
education populations (Adams & Engelmann, 1996).
Funnix Math is the newest Direct Instruction mathematics program. It is equipped
with the same design sequence and scope as the other programs. This program is geared
towards the kindergarten level. Based on the research supporting this methodology, it is
hypothesized that this instructional approach will be an effective tool in increasing the
mathematics achievement of pre-kindergarten students in an at-risk situation.
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Review of Related Literature
Mathematics in the United States
The Importance ofMathematics
Deficits in mathematics begin to develop at a very early age in children. Students
who exhibit difficulty mastering mathematical concepts will continue to function at a
lower level than their more advanced peers until they grasp the foundation of the number
system. Ultimately, these students develop negative self-concepts and have a poor
outlook for being successful math students (Phillips, Leonard, Horton, Wright, &
Stafford, 2003). Unfortunately, poor math skills handicap students well into their adult
life. This is due to the vast majority of mathematical applications that are part of
successful independent living.
Practical use of mathematics is a part of daily life skills, mathematics skills are
necessary to manage personal finances. Adults who are deficient in real life math
applications will not be successful in budgeting money, spending money, or saving
money. The ability to compute monthly take-home pay greatly influences a person's
ability to afford rent at a given location, buy food, and have enough for lingering
expenditures. Monthly expenditures can include medical insurance/expenses, savings,
recreational activities, car payments, car maintenance, or the use of public transportation
(Mastropieri & Scruggs, 2002). A conceptual understanding of mathematics operations is
required in order to compute a monthly budget.
Successful adults are effective and efficient in their ability to apply math skills to
daily life. Adults must be competent in managing a checkbook, establishing good credit,
as well as organizing expenses into feasible means (Mastropieri & Scruggs, 2002). These
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components of independent living are interdependent as well as rooted deep within
mathematical operations. The direct and indirect influence of math is inherent to daily
life in functional skills as well as in opportunities for employment. Math knowledge is
the key to control of one's life (Miller, 1998).
The necessity of mathematics competence is prevalent in a vast majority of jobs
that encompass the employment market within the United States (Miller, 1998). The
business sphere requires the application of mathematical concepts in order to understand
and predict the outcome of problems associated with businesses. Employees must be able
to manipulate and interpret graphs, as well as use the concepts associated with probability
to determine conclusions and relationships. The success of an individual and a business
oriented company rests upon the appropriate application of mathematics concepts
(Fessenden, 1998). Mathematics education in the United States must address these issues
as well as be effective in order to alleviate deficiencies. The history of mathematics
education within the twentieth century reflects the demands that society places on
education as well as areas of weakness.
History ofMathematics Education
Mathematics education in the United States throughout the beginning to late
twentieth century has been divided into three eras, which reflect the primary focus of
instruction during the specific time periods. The first era was from 1900-1935, and it is
referred to as traditional mathematics. Elementary instruction focused on arithmetic
computations in order to give the students the necessary skills needed to solve
mathematics problems associated with everyday life. This time period also marks the
beginning of norm-referenced standardized tests. Children's achievement was evaluated
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by the norms established to assess student ability levels. Drill and practice exercises were
used to help alleviate score discrepancies between those children who scored below the
norm and their more advanced peers (Rappaport, 1975). The next period focused on
arithmetic, but moved its primary focus to providing a rationale behind mathematics
applications.
From 1935-1958 mathematics educators aimed to teach students the consequential
nature of mathematics. The teachers explained why specific concepts were used and how
to manipulate them to solve computations. Elementary instruction still focused on
arithmetic and basic skills, but emphasized the process before skill and accuracy. During
the years that followed the "meaningful" era, mathematics instruction switched it's focus
to the substance of math programs (Rappaport, 1975).
The Space race between the United States and the Soviet Union had a significant
impact on American mathematics education from 1958-1975. The Soviet launch of
Sputnik was the precipitating factor in the mathematics and science curriculum reform
because the United States feared they were falling behind in technology. The result of the
reform was the development of a new math, which had an abstract focus and abandoned
the "basics." The goal of mathematics instruction during this era was to get the students
to think like a mathematician. Overall, the focus was on the nature of the subject rather
than the component skills. Some critics opposed this approach to instruction because it
failed to teach prerequisite skills to mathematics application (Rappaport, 1975). Since
this time, education reform has adhered to societal demands.
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The National Council of Teachers ofMathematics
Mathematics education has always been influenced by the demands of society as
well as the views of experts in the field. The National Council of Teachers of
Mathematics (NCTM) originated in 1920. This organization is an independent nonprofit
education association that is committed to improving mathematics education. The NCTM
publishes standards, which encompass their views and beliefs about effective
mathematics education. They have played an integral part in the historical trends of
curriculum reform, which help to characterize American mathematics education. The
early childhood education standards intend to provide a firm foundation in the affective
and cognitive domains of mathematics (NCTM, 2000).
The NCTM recognizes that children come to school with all different prerequisite
math knowledge, but they hold that this is primarily due to lack of opportunities to learn
rather than an incapacity to learn. They encourage educators to assess students early in
order to obtain information relevant to planning instruction. The NCTM supports the
notion that the years during prekindergarten through grade two are pivotal because of the
intense developmental changes that take place in the children. Cognitive growth is
significant during this timeframe. Educators working with children in this age range need
to maintain high expectations as well as be competent in the various ways students learn
mathematics. Children reason and problem solve in an effort to make sense of the world
around them. They must believe that mathematics is within their reach and the instruction
must serve to establish a firm mathematical foundation that the student's will carry with
them into the higher grades (NCTM, 2000).
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Mathematics programs must be of high quality. The programs should reflect math
concepts and the presentation should be sensitive to the age of the students. The setting in
which the program is presented must be conducive to engaging students in active
learning. Formative assessments should be used to monitor the students as well as to
facilitate connections between previously learned materials. Number activities should
encompass a broad range of problem-solving strategies. This type of approach teaches
counting, classification, and ordering. The ultimate goal of teaching young students
mathematics should be to develop universal ideas and systematic approaches (NCTM,
2000). The scope and sequence of instructional material is a very important part of
effective programs, but they also must reflect the notion that students learn and develop
at different rates.
Mathematics education must be comprehensive and must focus on more than the
learning of rote procedures as well as every student in the classroom must be provided
with ample time to develop the skills that are being taught. The students must also be
given the chance to construct and test their growing knowledge of the material. The
NCTM encourages the use of technology. They declare the use of computers as an
influential component to mathematics education because of the feedback and
representative connections computers provide to students. Computers are advantageous to
all students, but offer even more beneficial effects to physically impaired students as well
as students who prefer to use technology as a learning device (NCTM, 2000). The overall
theme to the NCTM's view to mathematical education is the importance of stimulating
mathematical thinking and strengthening the skills to foster a broad understanding of the
concepts.
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The NCTM encourages early childhood educators to keep math active, insightful,
as well as to utilize mathematical terminology. They also stress the importance of
keeping math instruction closely linked to the level of development of the children in
order for it to make sense to them. Students should be able to connect previously learned
math with new math skills, recognize relationships among strategies and use them when
solving problems, and construct ideas and skills as a result of their education (NCTM,
2000). The National Council of Teachers of Mathematics has invested their time in
developing standards that reflect their views on the education of children in the United
States.
NCTM Standards for Mathematics Education
The standards upheld by the NCTM offer a comprehensive foundation that will
facilitate understanding and comprehension of mathematics. The standards can be
divided into two domains: content and process. The content standards describe the
substance that students should learn explicitly from prekindergarten to grade twelve. The
process standards bring light to the ways in which students obtain and use substance
knowledge from prekindergarten to grade twelve. The standards are used in all grades,
but the degree to which areas are stressed as well as the time allotted for instruction
depends upon the grade level. The standards reflect that mathematics is an interconnected
subject (NCTM, 2000).
The content standards are broken down into six subgroups, which reflect the areas
in which students must acquire knowledge. Instruction must revolve around numbers and
operations in order for students to understand numbers, understand meanings of
operations, as well as compute fluently. Algebra content is taught in order to teach
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students to understand patterns, analyze change, represent and analyze mathematical
situations, as well as use models to symbolize and comprehend quantitative relationships.
Geometry instruction focuses on developing an understanding of geometric shapes and
their relationships, describing spatial relationships, and applying transformations.
Students are taught the conventions and applications of the measurement system during
measurement instruction. Data analysis and probability education revolves around
teaching the students to formulate questions, use appropriate methods to examine data,
and apply concepts of probability (NCTM, 2000). Once the students have been taught
content, they can utilize their knowledge.
The process standards are also comprised of five domains. The problem-solving
domain focuses on building new mathematical competencies as well as applying and
adapting strategies when solving problems. This domain also teaches students to reflect
on the problem-solving process. Instruction in reasoning and proof teaches students the
skills needed to select and use different methods when solving these types of
applications. Students are taught to communicate their mathematical thinking by
organizing information into coherent thoughts, using mathematical language, and
evaluating strategies. Connections are another component of the process standards and
they revolve around supplying the student with the skills to recognize relationships
between mathematical ideas and apply those concepts outside of mathematics.
Representation instruction enables students to create and use representations to solve
problems and interpret phenomena (NCTM, 2000). The standards developed by the
NCTM offer a blueprint for mathematics instruction because they highlight the necessary
components of mathematics education and curriculum from prekindergarten to twelfth
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grade. Once standards are developed, student achievement must be measured in order to
ensure that learning has taken place.
Math Achievement
The United States analyzes student performance in order to ascertain whether
concepts and skills have been mastered as well as whether or not progress is made over
time. The National Assessment ofEducational Progress (NAEP) is an assessment
instrument, which has been used to evaluate American students' progress over a large
span oftime. The NAEP judges achievement ofnine, thirteen, and seventeen year old
students in several academic domains. Student achievement scores in 1999 indicated that
students were performing higher in mathematics than ever before, but long-term
progression did not illustrate the same finding. During the years between 1971 and 1999,
students in the nine-year old cohort have steadily increased their math performance.
Unfortunately, before students exit high school it appears that the academic improvement
ceases to exist (Loveless & DiPema, 2000). Other assessment tools also indicate that
math achievement is insufficient, which solidifies the need to find additional solutions to
increase achievement levels.
In 1995, the Third International Mathematics and Science Study (TIMSS) was
given to approximately five hundred thousand students in forty-one countries. The
participants were students currently in the fourth, eighth, and twelfth grades. The goal of
the assessment was to evaluate and contrast the achievement ofstudents in the various
countries. The results signified that the performance ofstudents in the United States on
mathematics and science competencies as well as skills was poor. (Masini & Taylor,
2000). Evaluation ofthe data also linked instruction to achievement levels.
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The First in the World Consortium (FITW) consists of a collection of school
districts located in Chicago. They also administered the TIMSS in order to assess their
students. The results of their analysis indicated that their scores were parallel to the top
scores in the world. After the data from the TIMSS was analyzed, it was determined that
there was a correlation between the high levels of achievement and the mathematics
instruction. The mathematics instruction facilitated the development of conceptual
understanding and generalizations of mathematics skills. It also encompassed the use of
higher level thinking skills (Masini & Taylor, 2000). This type of evidence is important
because of the impact mathematics has on the lives of American students.
Competency in mathematical concepts is the gateway to higher education. The
National Educational Longitudinal Study indicated that eighty three percent of students
who were enrolled in algebra and geometry classes during their high school career went
to college. This percentage is significant when compared to the thirty six percent of
college students without high school algebra and geometry. Another noteworthy finding
revealed that students from low socioeconomic backgrounds could increase the
probability of going to college three times if they took algebra and geometry in high
school (Mathematics Equals Opportunity, 1997). Typically higher education is associated
with better jobs and better pay so it is important that all students have the opportunity to
acquire the necessary mathematical skills to succeed in today's society.
Summary ofMathematics in the United States
Mathematics impacts daily life in multiple ways and in various degrees. In order
to have a successful adult life, an individual must possess a substantial amount of
mathematical skills. Historically, the United States has responded to societal and
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technological demands by reforming mathematics curriculum. Standards have been
established to help structure the path of educational programs, and assessments have been
administered to evaluate student achievement. Unfortunately, the research indicates that
American achievement levels are still inadequate. There is a tremendous need for the
implementation of effective mathematics instruction because instruction is a significant
factor in increasing achievement.
Mathematics Instruction
The Structure ofEffective Instruction
Mathematics instruction has proven to be more effective when the teacher leads it.
The research shows that there are three stages of effective instruction, which consist of a
short demonstration, guided practice, and independent practice. The tasks associated with
these phases of successful instruction consist of daily examination of the preceding
lesson, the utilization of questions and scaffolds to teach new skills, assessment of
student learning, as well as feedback from the teacher. The tasks also employ adequate
review and practice in order to foster student learning at the mastery level (Rosenshine &
Stevens, 1984). The research on instruction supports the need for each of the stages
identified.
There is no clear-cut border between each of the instructional stages, but most of
the ambiguity lies between the first two phases (Stein, Silbert, & Carnine, 1997). The
initial stage is also referred to as the development phase and a majority of the time should
be spent within this segment of instruction. In order for math instruction to be
interrelated, the teacher must link lessons to student's prior knowledge, provide models,
as well as be knowledgeable about consistent problem areas for students. Math
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instruction must be systematic and encompass daily reviews. It is the responsibility of the
teacher to scaffold the instruction by adding prompts in order to guide the students
through the steps required for the particular application of the new skill (Trafton, 1984).
Research on mathematics instruction supports the need for guided practice. The time it
takes to reach mastery level can be greatly reduced with the use of prompts (Paine,
Carnine, White, & Walters, 1982). The final segment of instruction should be devoted to
independent practice in which the student's practice and review the skills learned at an
automatic rate (Stein, Silbert, & Carnine, 1997). Other variables have been identified,
which enhance the success of instructional procedures.
Variables Associated with Effective Instruction
The presence of several factors aide in the learning of mathematics concepts as
well as increase the retention rate. These factors include the existence of prior
knowledge. The negative results due to the absence of prior knowledge can be remedied
with the careful development of necessary skills. Initially, instruction should focus on the
teaching of pre-skills (Stein, Silbert, & Carnine, 1997). Researchers also found that
students benefit from teacher-directed explicit and methodical instruction (Case &
Bereiter, 1984). A firm foundation is critical in mathematics because many of the skills
and concepts are interdependent.
The rate of introduction, sequencing, and efficiency of mathematics instruction is
also important (Stein, Silbert, & Carnine, 1997). Typical basal curriculums do not employ
a cautious analysis or a meticulous plan for the introduction of mathematical objectives.
It is important that the content is covered in a comprehensive manner in order for
learning to be generalized and applied (Porter, 1989). Appropriate sequencing requires
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the identification of learning objectives in addition to the utilization of an organizing
principle, which is conducive to the objectives (Van Patten et al., 1986). Prioritizing
skills is an essential component to efficient instruction (Stein, Silbert, & Carnine, 1997).
The structure and variables, which facilitate effective instructional methods, have been
identified through research, but debates still occur over which instructional approaches to
employ during the initial phase.
Implicit vs. Expository Approaches to Mathematics Instruction
Usually, educational instructional efficacy debates revolve around instructional
learning theories. The debate over mathematics instruction involves two approaches to
instruction: the implicit approach and the expository approach to learning. The two
approaches are inherently different and require different behaviors from the students as
well as the teacher.
Implicit instruction requires that the students utilize strategies associated with
inductive reasoning and discovery learning to develop new skills (Stein, Silbert, &
Carnine, 1997). This learning approach is found within the constructivist approach to
teaching and learning (Martella, Slocum, & Martella, 2004). Constructivism supports the
notion that meaningful learning occurs when previous knowledge is used to develop new
rules or explanations. Discovery learning promotes constructivism because it is an
instructional process, which requires the students to construct solutions to problems
individually or collectively with their peers (Snowman & Biehler, 2003).
Expository instruction places a different focus on teacher and student behaviors.
This method of instruction involves deductive reasoning and explicit demonstrations of
the skills to be learned. The expository approach influences many different instructional
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procedures that employ varying degrees of explicit demonstrations (Stein, Silbert, &
Carnine, 1997). Typically, this type of approach requires the teacher to provide students
with steps or guidelines associated with a particular concept or skill (Expository, n.d.).
Research has been conducted to analyze the debated modes of instruction, and to validate
the overall effectiveness of these approaches to learning.
Early investigations of the implicit and expository approaches indicated that the
discovery approach was more effective, but these results are only representative of a
narrow analysis of the instructional modes. The early research analyzed a discovery
method, which utilized a very straightforward instructional approach. The studies
compared this type of discovery learning to simple versions of expository instruction that
did not emphasize explicit demonstrations (Stein, Silbert, & Carnine, 1997). Subsequent
research studied more representative forms of these approaches.
Research was conducted which focused on evaluating the reliability of the
implicit and expository instructional procedures. A collection of research was conducted
to identify whether direct or less direct approaches to instruction helped teach new
mathematics concepts to elementary students. The results indicated that direct expository
instruction had a greater effect on student learning. This finding held true for multiple
grades as well as various levels of cognitive ability (Kameenui, Carnine, Darch, & Stein,
1986). The two approaches were also investigated to ascertain which method promoted
better effects in teaching problem-solving strategies. Discovery learning is effective in
the development of new strategies, but is not successful when students must transfer the
new strategy (McDaniel & Schlager, 1990).
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The nature of implicit instruction has had the tendency to foster mathematical
misconceptions. The discrepancy in achievement levels that the research has highlighted
may be due in part to the development of these misconceptions. Implicit instruction does
not employ the use of guided practice. Without this phase of instruction students do not
get adequate practice with the new skill under teacher guidance (Martella, Slocum, &
Martella, 2004). Instructional programs that utilize implicit approaches to learning leave
a lot of room for interpretation in their program manuals. They do not supply the teachers
with clear directions or procedures for remediating concepts. The inconsistency and lack
of guidance allow students to develop false interpretations of mathematics concepts
(Stein, Silbert, Carnine, 1997). Ultimately, the research has indicated that expository
instruction is a more effective mode to teaching mathematics.
Mathematics education must provide students with clear objectives; it must use
demonstrations that depict multiple representations, as well as connect previous learning
with subsequent learning (Leinhardt, 1987). Expository instruction is build upon explicit
teaching procedures, which provide students with what they need to achieve. Explicit
approaches have been deemed successful in various domains of learning such as the
beginning stages, preservations stages, and transfer stages (Kameenui, Carnine, Darch, &
Stein, 1986). The nature of this approach is inherent in Direct Instruction. Direct
Instruction is an established and researched explicit teaching program, which has created
valuable mathematics curricula.
Summary ofMathematics Instruction
In order to alleviate mathematics deficiencies, effective instructional procedures
must be implemented. The literature on mathematics instruction has identified many
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critical features that help make it effective. Mathematics instruction should incorporate
initial instruction, guided practice, and independent practice. Daily review, scaffolded
lessons, feedback, as well as sufficient review and practice enhance the value of
instruction. Instruction must teach prerequisite skills and cover concepts comprehensively
in a sequential efficient manner. Direct Instruction is a reputable teaching curriculum that
utilizes the structure and variables associated with effective mathematics instruction.
Expository approaches to learning have had the most positive results, which suggests that
they should be implemented within the schools.
Direct Instruction
The Direct Instruction Model
The Direct Instruction Model was derived from Siegfried Engelmann's theory of
instruction in the 1960s. The underlying belief of the Direct Instruction theory is that if
the presentation of skills is lucid, unambiguous, and fosters generalizations then student
learning will be accelerated (Direct Instruction Model, 2000). Engelmann, a professor at
the University of Oregon, and his associates have developed numerous reading, language,
and math programs. The elemental premises of Direct Instruction programs is that basic
skills and their utilization in higher-order skills is vital to intelligent behavior, skills must
be taught at a faster rate to disadvantaged students, and the most important assumption is
that all children can be taught (Direct Instruction, 1999). Direct Instruction programs are
created by analyzing the tasks required for student learning and then integrating those
skills into an effective sequence.
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Program Design
Direct Instruction programs are created with the intent to proficiently teach
children skills and concepts. The program is designed by incorporating five instructional
elements, which enable the curriculum to serve its main purpose of developing successful
students. The first principle is the meticulous analysis of the content area and the
detection of fundamental ideas and strategies, which enables the programs to be efficient.
The second element is the utilization of lucid communication so that students know
exactly what is expected of them and necessary when applying what has been learned.
Next, the lessons are scripted in order to elicit specific teacher directions and student
responses. The fourth principle involves developing the sequential scope of the concepts
and skills. The last element is the systematic tracking of subject-matter objectives, which
sustains adequate review of the skills learned (Martella, Slocum, & Martella, 2004, chap.
2).
Direct Instruction is a strategy-based instructional program that designs lessons
around previously recognized "big ideas" within the content area. The big ideas enable
concepts to be introduced as strategies, which foster generalizations (Martella, Slocum, &
Martella, 2004, chap. 2). The introduction of strategies is taught explicitly and then used
in new situations (Martella, Slocum, & Martella, 2004, chap. 7). This approach is not rote
learning. It does focus on basic skills, but incorporates the concepts into higher-order
thinking skills. Every Direct Instruction program builds in the utilization of higher order
thinking such as classification, inferences, and problem-solving (Martella, Slocum, &
Martella, 2004, chap. 2).
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Clear communication is imperative to fostering generalizations (Martella, Slocum,
& Martella, 2004, chap. 2). Direct Instruction uses general case programming, which
includes the presentation of correct and incorrect examples to illustrate the distinguishing
features of a concept. Ultimately, the goal is for the students to generalize the concepts,
and this cannot be developed if only specific cases are taught. Ambiguity is eradicated by
the integration of five communicative principles (Engelmann & Carnine, 1982).
The wording principle is the first design feature utilized in Direct Instruction
programs to communicate specific concepts. Consistent language is used in order to
reduce any ambiguity. The setup principle is characterized by presenting examples to
communicate the concept clearly. This is accomplished by making both items in the
example the same except for the feature, which distinguishes the target concept from
other concepts. The difference principle is incorporated in order to highlight the
differences between items. The most important aspect of this is to make the similarities
and differences apparent. The sameness principle is used to illustrate the range of items
that a specific concept applies to. The presence of the principle is contingent on the
examples presented. They must be dissimilar so that the student learns to generalize the
concept appropriately, and does not conjure false conceptions. The last communication
feature is the testing principle, which is used to obtain information about student learning.
Students are tested on the new skills in an unpredictable order so that learning can be
assessed without the risk of confounding variables influencing student responses
(Englemann & Carnine, 1982). Altogether, these five principles ensure that concepts are
presented clearly.
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The third element of Direct Instruction programs is the specific format of
instruction. The instructional format also emphasizes clear communication, but the
format encompasses the specific dialogue between the instructor and the learners. The
format is comprised of a meticulously developed script of the language used to teach new
skills, provide guidance, check for understanding, and to correct errors. The most
important aspect of this design element is consistency. Consistent language helps to keep
the emphasis on what is to be learned (Martella, Slocum, & Martella, 2004, chap. 2).
The fourth design element is the sequential order of teaching skills. Sequencing of
skills is an integral part of effective programs. Prerequisite skills are always the primary
focus because they are the foundation for developing new concepts. Strategies are
introduced and practiced before the focus moves to exceptions. The goal is for students to
be successful so the program teaches simpler skills first. The last aspect of effective
sequencing is the separation of similar concepts. Students are likely to get confused if
similar concepts are introduced consecutively (Martella, Slocum, & Martella, 2004, chap.
2).

Direct Instruction programs also track concepts in the form of distributed practice.
Each concept is taught, practiced, and then revisited in several lessons. Ultimately, the
skills are applied to more complex situations. This is different than traditional
instructional programs because traditional programs do not revisit skills across numerous
lessons. The tracks help to facilitate mastery and they reduce student errors (Martella,
Slocum, & Martella, 2004, chap. 2). After all of the design elements are in place, Direct
Instruction programs are carefully analyzed in order to identify any flaws.
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Program Implementation
Science Research Associates/McGraw-Hill publishes most of the Direct
Instruction programs. The programs are field-tested prior to publication, which ensures a
high level of quality and efficiency (Direct SRA Instruction, 2002). Direct Instruction
programs have been built into the school reform model known as the Direct Instruction
Model. The National Institute for Direct Instruction (NIFDI) is the most prominent
service provider for this model. This model has been used extensively in four major
categories of students: English language learners, urban, high poverty, and special
education. A large majority of schools use this curriculum as the center of instructional
practices for special education students and a vast portion of the research conducted has
focused on this population (Direct Instruction Model, 2002). The mathematics programs
have been the center of numerous research studies conducted to evaluate this approach.
The mathematics programs have received notable recognition for their effectiveness in
teaching students basic skills and concepts needed to succeed in school and in their adult
life.
Direct Instruction Mathematics Programs
Science Research Associates (SRA) has published three Direct Instruction
mathematics programs: Connecting Math Concepts, Corrective Mathematics, and Direct
Instructional System for Teaching and Remediation (DISTAR) Arithmetic (Direct SRA
Instruction, 2002). The mathematics programs reflect the idea behind the Direct
Instruction theory, which states that all children can learn when essential techniques are
in place. The math programs all employ explicit modeling, sufficient practice and
review, as well as immediate corrective feedback (Suydam, 1985). These components are
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the distinguishing and incremental features, which set Direct Instruction programs apart
from other instructional approaches.
Connecting Math Concepts
Connecting Math Concepts is a program for students in kindergarten through
eighth grade. The program teaches basic skills, mathematical concepts, and helps
student's strengthen problem-solving strategies. The format illustrates links between
concepts and facilitates understanding of the skills. The features of this program include
the ability for each student to discover and use math patterns, systematic and continuous
review of ideas introduced, as well as the explicit teaching of story problems (Direct SRA
Instruction, 2002).
Connecting Math Concepts uses strand organization, which engages students in
distributed practice and is an integral part of the program. The program teaches preskills
before they are used to solve more complex problems so each concept is introduced to
students and then readdressed on subsequent days for short periods of time. This type of
technique allows many concepts to be taught and addressed within one lesson. It balances
the new learning with the time spent on maintenance practice. The integration of preskills
into higher-level concepts and strategies is done gradually, thus students do not move on
until the preskills are mastered. The strand organization systematically introduces and
extends strategies to teach basic operations, problem solving applications, and mastery
lessons (Crawford & Snider, 2000). Research conducted has indicated positive gains in
student achievement when Connecting Math Concepts has been implemented as the
primary mathematics instruction. The effects have been attributed to the systematic
structure of the program.
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Research on Connecting Math Concepts
Prior to publication Connecting Math Concepts (CMC), like all Direct Instruction
curricula, was field-tested. After using Connecting Math Concepts (prior to publication),
low-income minority students in third grade accelerated two years above grade level
(Crawford & Snider, 2000). The research continued after the program was released in it's
published form.
A two-year study, which investigated the effects ofCMC versus Math Their Way
used in conjunction with Cognitively Guided Instruction, illustrated the validity ofCMC.
The latter represented the National Council ofTeachers ofMathematics recommended
practices for teaching mathematics. The results ofthe study indicated that by the end of
the second grade students instructed with CMC performed better than comparison
students on the subtests ofthe Comprehensive Test ofBasic Skills. The other instrument
used was an experimenter-designed attitude survey regarding mathematics, which
reflected the affective goals ofthe National Council ofTeachers ofMathematics. The
results ofthe second instrument showed that CMC student's level in the affective goals
were equal to or greater than the comparison group (Tarver & Jung, 1995). This study
indicated that CMC had the necessary components for improving student learning as well
as student attitudes. Additional research has proven CMC to be a more significant
indicator ofstudent achievement even when compared to a curriculum aligned with the
objectives in the evaluative method used to rate achievement levels.
Research was conducted on CMC and a modified version ofHolt Math Series
(1991) for the duration oftwo years. This evaluation was done in Camden, New Jersey,
which reflects the highest levels ofchildren living in poverty in the nation. Two schools
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were involved in the study. One school used CMC and the other used Holt Math Series.
The latter was modified to address the objectives specifically tested by the
Comprehensive Test of Basic Skills. It began when the students were entering first grade
and ended at the end of second grade. Students who attended their particular schools for
the two consecutive years were termed stable, those who were only present during year
two were termed mobile. The stable CMC students performed at the 76 th percentile on the
MAT, while the stable Holt students only performed at the 50th percentile. Both groups of
stable students performed the same on the Comprehensive Test of Basic Skills (88th vs.
8th percentile). The mobile CMC students performed better than the Holt students on the
Comprehensive Test of Basic Skills even though the Holt curriculum was aligned with its
objectives (Brent & DiObilda, 1993). This study serves to validate the program's ability
to teach necessary components of elementary school mathematics curriculum.
Subsequent studies have resulted in similar outcomes as well as evaluated the program's
effectiveness between students of varying socioeconomic status.
Kalamazoo, Michigan was the site for research conducted with the intent to
distinguish the achievement between students with low and high socioeconomic status,
and evaluate achievement levels due to program implementation. The two programs
employed in this study were Connecting Math Concepts and Addison-Wesley
Mathematics (AW, 1985). The CMC group consisted of third and fifth grade students of
low socioeconomic status. The Addison Wesley group was comprised of third and fifth
grade students that attended the same school as the CMC group as well as third and fifth
grade students in a school with a high socioeconomic status. The study, which lasted for
one year evaluated student achievement using the Problem Solving test in addition to the
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mathematics subtests of the ITBS and the Kaufinan Test of Educational Achievement
(Vreeland et al., 1994).
Results designated CMC as the program with significant student performance
when compared to the student achievement attained by the Addison Wesley students.
CMC students in both grades performed better than other students at the same school as
well as the high socioeconomic students. The researchers indicated one confounding
variable, which was the daily point system, used with the CMC students. The point
system was in place to reinforce student participation and independent work (Vreeland et
al., 1994). This study is significant due to the magnitude of the comparisons. The Direct
Instruction program enabled students from low socioeconomic backgrounds to out
perform students from a similar cohort as well as students from more economically
privileged backgrounds.
Connecting Mathematics Concepts versus a traditional basal mathematics
program was the focus of a study completed in Philadelphia. The Direct Instruction
program was implemented in one first grade and one-fourth grade classroom within each
of the eight schools in the particular district. The rest of the students in the selected
grades represented the comparison group. The instruments used were the criterion
referenced placement test from the CMC program and a teacher-developed criterion
referenced test. The CMC test was used as a pretest, and the scores collected from this
measure were used to ascertain the equivalence of groups. The teacher-developed test
was used as the outcome measure to determine variability between the two groups of
students. This instrument consisted of items reflected in both curricula (Wellington,
1994).
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The programs were in place from the fall of that school year until February of the
same year. CMC students in the first grade were equivalent to the comparison group on
the pretest, but the fourth grade CMC students performed lower on the pretest than the
students using the traditional basal curriculum. The outcome measures showed that the
first grade students in both groups were the same. The fourth grade students had
differences among group achievement. The CMC students performed better than the
comparison group on the posttest, which is of significance since they started out at a
lower performance level (Wellington, 1994). Connecting Math Concepts has been the
subject of many research studies over the past years, and has proven to be effective when
compared to different curriculum methods as well as when implemented with varying
student populations. Research has also been conducted to evaluate the validity of
Corrective Mathematics, a program designed with the same instructional theory.
Corrective Mathematics
Corrective Mathematics was created for third grade through postsecondary
students. It also was developed using a strand curriculum (Martella, Slocum & Martella,
2004, chap. 7). It focuses on seven modules that are used in the classroom: addition,
subtraction, multiplication, division, basic fractions decimals and percents, as well as
ratios and equations. The program focuses on fact learning strategies, computation
problems, and story problems (Direct SRA fustruction, 2002).
Research on Corrective Mathematics
Corrective Mathematics has been the focus of research studies on differing
student populations, which shows that it is a versatile approach to mathematics education.
The success of Corrective Mathematics was illustrated through a research study
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conducted in a high school general education classroom. The researchers measured
progress by administering standardized academic achievement tests to participants before
and after the study. Peer tutors instructed low achievers in the program, and after sixty
days both the peer tutors and the low achievers were post-tested. The test results showed
that the tutors and the students made gains (Parsons, Marchand-Martella, Waldron-Soler,
Martella, and Lignugaris/Kraft, in press, as cited in Martella, Slocum, & Martella, 2004,
chap. 7). The success of Corrective Mathematics has been highlighted through research
conducted with younger students as well.
Two research studies illustrated the efficiency of the program with elementary
and middle school students at the individual and group instructional need. The participant
in the first study was an eight-year-old boy with traumatic brain injury. Corrective
Mathematics was implemented in conjunction with Corrective Reading Comprehension
A, a Direct Instruction Reading program. The duration of the study was six weeks and
consisted of two instructional periods per week. Data collected indicated that the
participant's math fact speed and his precision in math story problems had increased. The
gains were evident after only twelve hours of instruction (Glang, Singer, Cooley, & Tish,
1991). Another study showed that Corrective Mathematics was responsible for academic
gains of at risk middle school students during a two-year period. Success was attributed
to the scope and sequence of Direct Instruction programs (Sommers, 1991). The research
conducted on Direct Instruction mathematics programs consistently shows that they are
effective and efficient methods for teaching students.
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DISTAR Arithmetic
DISTAR Arithmetic is comprised of two levels, which accentuate thinking and
understanding before memorization. Subskills of beginning math are taught sequentially
in conjunction with applying a single strategy to a wide variety of problems. These
features facilitate understanding rather than memorization. Level one teaches the basic
operations of addition, subtraction, and algebra. It also focuses on ordinal counting,
greater than and less than, as well as simple story problems. Level two concentrates on
column-addition problems, multiplication, fractions, and negative number problems
(Direct SRA Instruction, 2002). The strand curriculum employed in the programs
facilitates a high criterion of mastery.
Research on DISTAR Arithmetic
DISTAR Arithmetic was the Direct Instruction program used in Project Follow,
which assessed the effect instructional approaches had on low-income students from
kindergarten to third grade in the United States. A follow-up study was conducted to
evaluate the effects of the Direct Instruction model after time had elapsed. The
researchers wanted to see if the students had maintained and increased the knowledge
they acquired through the program (Becker, & Gersten, 1982).
The research study used a quasi-experimental design because the DISTAR
students were compared to students with similar demographic information. Five Follow
Through sites participated in the study, and data was collected on the students in 1975
and 1976. They replicated the initial follow up study because they could not conduct it
with an experimental desi gn . They assessed the students using subtests from the
Metropolitan Achievement Test (MAT) and the Wide Range Achievement Test (WRAT).

The Effect 36
The data collected indicated that the students who received Direct Instruction until third
grade consistently performed better than the comparison groups in various domains such
as mathematics problem solving. The fact that the follow up studies did not show that one
site outperformed others, indicated that the effects were the result of the instructional
program (Becker & Gersten, 1982). Recent research has highlighted promising effects of
this model as well.
DISTAR was used to create a teacher-made Discrimination Learning Theory
mathematic program. The teacher-made curriculum reflected the concepts and skills
within the first sixty lessons of the Direct Instruction program. The adaptation was found
to be effective in teaching mathematics to students with low intelligence quotients and
language deficits (Young, Baker, & Martin, 1990). The outcome of the research
conducted on this program is similar to the research on the other two published Direct
Instruction programs. A meta-analysis of all three programs found that the overall effect
size of the mathematics programs was 1.11, which is extremely significant in terms of
educational research (Adams & Engelmann, 1996).
Summary ofDirect Instruction Mathematics
Direct Instruction is an effective mathematics curriculum built upon the notion
that all children are capable of learning if they receive appropriate instruction. The
mathematics programs encompass the same design principles and are consistent with the
instructional theory. The wealth of research supports that Direct Instruction is a viable
source to use in mathematics instruction. One of the distinguishing features of this
approach is the extensive field-testing that is conducted before publication. The programs
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continue to grow as the years go on due to the fact that the creators are constantly
working to improve all areas of academic instruction.
Funnix Mathematics
Funnix is the newest Direct Instruction mathematics program. It is currently being
tested in the field to ensure it is of the highest quality before it is published. This new
program also encompasses all of the Direct fustruction design principles and supports the
theory, which is the foundation of the instructional approach. The only difference is that
Funnix is a computer program, and the student-teacher ratio is four to one. The skills and
concepts are demonstrated and practiced interactively between the students, teacher, and
the computer. Funnix was developed for students in kindergarten and uses the strand
curriculum to introduce and teach numerous age appropriate mathematics concepts.
Rote Counting
One of the first skills introduced in Funnix is rote counting. Rote counting is
counting numbers in their sequential order while identifying the numbers by name. The
Direct Instruction approach introduces this concept by modeling it, leading the students
through the steps, and then testing the student's understanding. This type of skill is
always introduced and practiced at a lively pace in order to teach the number sequence. It
also helps to keep the attention of the students because their minds do not have time to
wander. Since Funnix encompasses all of the Direct Instruction techniques, all skills are
practiced in small frequent doses. The teacher must also give the students immediate
corrective feedback (Stein, Silbert, & Carnine, 1997). These procedures hold true for the
introduction and practice of all the skills in the computer program.
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Number & Symbol Identification
The Direct Instruction approach introduces numbers and symbols in the same
manner. The appropriate identification of a number or symbol is first modeled, then the
students are tested on the new skill, and then the students are required to discriminate
between the new number or symbol and other items. Number identification consists of
reading and writing numbers. It is introduced when the students have exhibited that they
can rote count to eight. Numbers that look or sound similar are not introduced
consecutively. Once several numbers have been introduced then students are introduced
to the first symbol. Symbols are the plus, minus, and equals sign. The other symbol used
is the box, which represents the phrase 'how many.' The rest of the symbols are
integrated into the identification lessons after two to three new numbers (Stein, Silbert, &
Carnine, 1997).
Rational Counting
Students must be able to rote count before rational counting is introduced.
Rational counting is essentially the same as one-to-one correspondence. Students are
asked to count one group of lines, and then eventually two groups. Counting two groups
is a prerequisite skill for early addition, and it also illustrates the meaning of the word
"all." This skill is practiced both orally and on a worksheet (Stein, Silbert, & Carnine,
1997).
Counting from Different Numbers
Funnix teaches students to start counting with numbers other than one and end
with a specific number. This skill enables the teacher to teach students to count to higher
numbers more efficiently, and is required in the application of early addition. It also
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allows counting exercises to focus on counting sequences (Stein, Silbert, & Carnine,
1997). The development of these basic skills is critical because they must be developed
before mathematics concepts can be studied further.
Number & Line Matching, Addition, & Subtraction
Students need to be able to match numbers and lines to solve addition and
subtraction problems. Funnix teaches addition in order for students to understand that it is
the joining of displaced sets. The Direct Instruction mathematics approach used within
this program uses lines to represent items within sets. Funnix only introduces early
subtraction strategies, which focus on teaching students that the function of minus is to
cross out lines in the example set (Stein, Silbert, & Carnine, 1997). The rest of the
mathematical concepts addressed in Funnix involve equality and relationships.
Equality, Equations, & Relationship Activities
Equality is introduced and practiced prior to the concept of addition. It is
reinforced through the development of addition strategies. Success in mathematics is
contingent on the ability to read and write equations. Students are taught these skills
through the Direct Instruction procedure. First the skill is modeled, then the students
exhibit the skill with teacher guidance, and finally the skill is tested. Funnix begins to
teach relationships such as in plus one equations through the approach's use of clear
consistent language (Stein, Silbert, & Carnine, 1997). Funnix incorporates all of the
effective elements of the Direct Instruction approach to teaching mathematics. The skills
and concepts focused on in this computer program are primarily basic, but the design
promotes appropriate generalizations and applications of the skills.
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Summary ofRelated Literature
Mathematics education reforms have been influenced by societal and
technological demands because so much of daily and occupational life requires the use of
mathematical skills. Experts in the field have had a significant impact on the direction of
mathematics education. Today, the National Council of Teachers of Mathematics
(NCTM) publishes standards that they feel best reflects a well-rounded comprehensive
mathematics curriculum. Due to the rise of standards-based reform and United States
student achievement scores, significant emphasis has been put on the implementation of
effective instruction.
The research indicates that effective instruction consists of explicit
demonstrations in the initial phase, guided practice in which teacher prompts are
progressively faded out, and independent practice. The research also shows that
sequencing, emphasis on prior knowledge, and efficiency are pivotal in mathematics
education. Direct Instruction is a specific instructional program, which encompasses best
practices and matches with the NCTM standards. Direct Instruction mathematics
programs have been the focus of many research studies, which have indicated that they
are successful methods of teaching. Funnix Math is presently being tested in the field
before it is published as the newest Direct Instruction mathematics program. Since
Funnix Math is built upon the effective foundation of all Direct Instruction programs,
logic would assume that it would have similar positive effects on student learning.
Statement of Hypothesis
The literature has established that Direct Instruction mathematics programs have
been highly effective teaching tools for numerous student populations. The purpose of
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this study is to investigate the relationship between participation in the Funnix Math
computer program and the effect it has on the mathematics achievement levels of pre
kindergarten students. Funnix Math is a computer program developed with the same
foundation and principles as all of the Direct Instruction programs. The null hypothesis
states that Funnix Math will have no impact on the mathematics achievement of pre
kindergarten students. The alternate hypothesis states that Funnix will have a positive
effect on student achievement levels. Achievement will be measured before and after
program implementation by comparing the experimental and control group's student
comprehension and application of mathematical skills and concepts.
Method
Participants
This study was a quasi-experimental design with one teacher, one experimental
group, and a comparison group. The teacher was the pre-kindergarten teacher for a
federally funded preschool program for at-risk four-year-olds. The program utilized
developmentally appropriate curriculum, and emphasized family support (Special
Services, 2003). The early childhood program was located in a rural town in central
Virginia.
The experimental group was comprised of sixteen students and the comparison
group consisted of fifteen pre-kindergarten students between the ages of four and five.
Failure to obtain parental consent from one student in each of the two groups reduced the
sample size to fifteen in the experimental group and fourteen in the control group. Both
groups were educated using the High Scope curriculum and located within the same
county. Eight students in the control group and eleven students in the treatment group
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qualified for Free and Reduced lunch. The only difference was their attendance of
different schools and the addition ofFunnix Math to the treatment group's curriculum.
The use of convenient sampling was exercised due to the fact that there were limited
preschool programs within the county. Similar demographic information as well as
limited exposure to prior mathematics instruction enabled the results to be attributed to
the independent variable (Funnix Mathematics).
Instrumentation
For the purposes of this study, Key Math Revised: A Diagnostic Inventory of
Essential Mathematics was used to measure the dependent variable (mathematics
achievement). Parent consent was obtained prior to administration since the participants
were under eighteen. Austin J. Connolly created this assessment to evaluate student
comprehension levels as well as their accuracy in concepts and skill applications. The
assessment elicits information within three large domains as well as from strands in each
domain. The chief areas addressed are Basic Concepts, Operations, and Applications. The
subtests within Basic Concepts are Numeration, Rational Numbers, and Geometry. The
subtests within the Operations domain are Addition, Subtraction, Multiplication,
Division, and Mental Computations. The Applications section includes Measurement,
Time and Money, Estimation, Interpreting Data, and Problem Solving. Administration
can take anywhere from 35 to 50 minutes per student (Plake, & Impara, 2001).
Key Math Revised is administered to individual students. Both the A and B form
consist of 258 questions. Prior to starting administration, the assessor records their name,
the student's name, the name of the student's math teacher, the name ofthe school, as
well as the date, and the students date of birth. The student's chronological age is
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computed by subtracting their date of birth from the date of the test. The examiner uses
the test easel to show the student what is expected, communicates directions vocally, and
scores responses made by the student in the test booklet. The first question in Form B
presents a picture of four deer. The examiner asks the student, 'how many deer are in this
picture?' The student must respond 'four' in order for the assessor to score it correct.
Once the data is analyzed, scaled scores, grade equivalencies, and percentile ranks are
interpreted for each domain. The strand data is also examined in order to determine the
scaled score, percentile rank, and score range. The results also characterize the students in
terms of performance of each domain (Plake, & Impara, 2001).
The researcher chose this particular instrument due to its ability to assess
mathematical knowledge. Key Math Revised has impressive reliability and validity.
Alternate-forms reliabilities for the entire test ranged from .88-.92. The adjusted split-half
reliabilities for the whole test range from .90-.99. Three research studies evaluated the
assessment's construct validity in terms of Comprehensive Test of Basic Skills, Iowa
Test of Basic Skills, and the original Key Math. The correlation for Key Math Revised
and the first two instruments investigated was .66 and .76. The correlation for the latter
instrument was .86-.93. The efficacy of the results reported from the Key Math is further
supported by the norming sample (Plake, & Impara, 2001).
The Revised edition of this assessment has a new sample. Demographics in the
norming sample were reflective of the target population. Students in kindergarten through
twelfth grade from over forty states were asked to participate. Two to three hundred
students in that particular grade represented each grade. The norms are used in the
interpretation of scores (Plake, & Impara, 2001). The Key Math Revised identifies
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individual mathematics achievement levels. The researcher chose this particular
apparatus in order to identify each subject's mathematics achievement.
Apparatus
The materials used for this experiment were the Funnix CD-ROM, which contains
lessons 1-35 as well as the corresponding worksheets.
Design and Procedure
Before the study began, the researcher contacted the two principals and the
teacher to request the school's participation in the research study. A letter was sent to the
parents of each of the students in the experimental and comparison group. The letter
requested participation in the study as well as ensured anonymity and confidentiality. The
researcher and the teacher met one and a half months prior to the start of the study. The
researcher acquainted the teacher with the program and implementation procedures. They
also set up a schedule to indicate when mathematics instruction would occur each day.
During the month prior to the implementation of the program, the teacher
reviewed lessons and practiced teaching procedures. The researcher pre-tested the
experimental group on the Key Math Revised immediately before the program started.
The researcher used Form B of the instrument for the pre-test. The treatment group was
also evaluated using the Funnix pre-test at this time. The Funnix pre-test assessed rote
counting to ten, one to one correspondence, and symbol identification. The only purpose
for conducting this assessment was to determine whether or not students in the treatment
group were ready to begin the Funnix program. The comparison group was pre-tested
using The Key Math Revised two weeks later. The time difference was not significant
due to the fact that the students had not received prior mathematics instruction.
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The fifteen students receiving instruction through the Funnix program were
divided into three groups. Each group contained five students. The researcher was present
during Funnix instruction throughout the entire study. The first two weeks were dedicated
to ensuring that all procedures and behaviors were in place as well as in accordance with
the program guidelines. During the first week of instruction, the researcher modeled a
lesson with a group of the students so the teacher became familiar with the correction
procedures and pacing of the lessons. At the end of the second week the three groups
were reorganized so that each group of students was homogeneous in terms of
performance. A new schedule was also developed to meet the developmental needs of the
participants. Each group of students received two twenty-minute math sessions each day
for the remainder of the study.
The researcher post-tested the treatment and control groups at the end of the
seventh week of program implementation. The same instrument was used, but Form A
was administered in order to alleviate pretest sensitization.
Data Analysis
The researcher used a One-Way Repeated Measures Analysis of Variance to
illustrate any statistically significant differences found among pre-test and post-test
scores between the experimental and control cohorts.
Results
One-Way Repeated Measures Analysis of Variance can be used to analyze data in
a quasi-experimental study. A two by two factorial design allows this particular repeated
measures design to perform a standard univariate F test. This test assesses whether the
population means are the same for all levels of the factor. This measure also elicits effects
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for tests within-subjects and between-subjects. The within-subjects differences illustrate
discrepancies between the two cohorts. The latter effect defines the overall significance
for all of the subjects.
The participants were the subjects that supplied the data collected during the
research study. Mean scores were calculated by averaging each group's scores on the
total test and each composite subtest. The standard deviation indicates the differences
between all scores on a distribution.
Table 1
Descriptive Data
School

Test

Mean

Standard Deviation

Total Test

100.567

2.933

Basic Concepts

94.900

4.013

Operations

96.900

2.224

Applications

109.800

2.575

Total Test

92.536

3.036

Basic Concepts

82.500

4.154

Operations

94.857

2.302

Applications

104.679

2.665

Identification
Treatment

Control

Table 1 displays the descriptive data for the present research study. Means scores
were calculated for each group for the total test, basic concepts subtest, operations
subtest, as well as the applications subtest. The treatment group had a higher mean on all
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of the measures. The standard deviation of each measure was also determined, and it
reflects the spread of the scores.
Table 2
Tests of Within-Subject Effects
Pre & Post Tests

F

Significance

Total Test

3.820

.061

Basic Concepts

2.329

.139

Operations

.471

.498

Applications

3.001

.095

In the present study a two by two factorial design was used to elicit information
regarding the effect of the treatment on the subjects. The two factors, the experimental
group and the control group, each consist of two levels. The levels were the pre-test and
post-test. Table 2 displays the within-subjects differences on the pre and post total test
means for the total test, basic concepts, operations, and applications. These levels of
probability signify that the means were not significantly different in any of the areas
investigated.
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Table 3

Tests ofBetween-Subjects Effects
Pre& Post Tests

df

Mean Square

F

Significance

Total Test

1

934.083

3.619

.068

Basic Concepts

1

2226.869

4.609

.041

Operations

1

60.440

.407

.529

Applications

1

379.869

1.910

.178

Table 3 demonstrates the between-subjects effects for pre and post total test
means. The total test, operations, and applications areas indicate that the between
subjects effects were not significantly different. The basic concepts effects did indicate a
statistically significant difference, which indicates that basic concepts gains were made
for both groups regardless of the treatment.
Figures 1-4 exhibit a pictorial representation of the estimated marginal means of
pre-test and post-test scores for the total test, basic concepts, operations, and applications.
Figure 1 illustrates that both the experimental group and the control group made slight
gains on the total test. Figures 2 displays the means on basic concepts. The experimental
group decreased by one point, while the control increased by six points. Figure 3 shows
that the difference between pre and post-tests for the treatment group was the inverse of
the control group. Again, the control group showed a slight increase. Figure 4 illustrates
the same information except it depicts the applications area. The experimental group
decreased, while the control group increased.
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Discussion
General Discussion
Although the results did not support the hypothesis, the present study provided
valuable information regarding the efficacy ofFunnix Math for pre-kindergarten at-risk
youth. This investigation showed that there is evidence to support that the treatment
program did not increase mathematics achievement to a statistically significant
magnitude. This effect was evident when the experimental group was compared to the
control group on the total test, as well as the basic concepts, operations, and applications
subtests of the Key Math Revised. No major differences were noted between the two
cohorts except on the between-subjects effects of the basic concepts subtest. In this area,
it was noted that both groups made significant gains. It is important to notice the starting
point of the treatment group versus the control group. Since the treatment group was
already functioning at a kindergarten level, the program material may not have been at
the instructional level.
Implications
The present finding is not consistent with previously conducted research on Direct
Instruction Mathematics programs. There is an abundant amount of research on this
particular instructional methodology, which supports its ability to teach mathematical
concepts and strategies. A two-year study in New Jersey reported the positive effects that
Connecting Math Concepts (CMC) rendered on poverty-stricken elementary students
(Brent & DiObilda, 1993). CMC also was proven to be the most effective mode of
instruction for third and fifth grade student populations from various socioeconomic
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backgrounds (Vreeland et al., 1994). Similar outcomes have been identified with other
Direct Instruction Mathematics curricula.
Research on Corrective Mathematics elicited positive results on different student
populations. One research study showed that this program had a significant impact on
high school student's mathematics achievement (Parsons, Marchand-Martella, Waldron
Soler, Martella, Lign ugaris/Kraft, in press, as cited in Martella, Slocum, & Martella,
2004, chap. 7). Corrective Mathematics has also been successful with at-risk middle
school students (Sommers, 1991). The results of the present Funnix Math study did not
replicate the significance of previous research.
DISTAR Arithmetic has had support since Project Follow-Through, in which it
was compared to various other instructional methodologies. Follow-up studies have
indicated that the success of the DISTAR cohorts was a result of the instructional
program (Becker & Gersten, 1982). A meta-analysis of CMC, Corrective Mathematics,
and DISTAR Arithmetic extracted an effect size of 1.11, which far surpasses the
educational window of si gnificant impact (Adams & Engelmann, 1996). In contrast to the
support for the other Direct Instruction Mathematics programs, Funnix did not prove to
have significant educational effects on the population investigated within this study.
Limitations of this study serve to explain possible sources of this contradiction.
Limitations
Several limitations and confounding variables were identified during the course of
this investigation, which could to some degree interfere with the collection and analysis
of the data. The size of the sample was very small. An undersized population narrows the
ability to generalize conclusions. The nature of the sample population also suggests that
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there could have been natural, physical, or emotional changes that took place during the
study. These changes as well as unknown differences between the cohorts could have had
an effect on the results.
Several components of the study also had an impact on the outcome. The nature
of convenient sampling reduces the validity of the findings. Participants were not
randomly assigned to treatment groups so the cohorts have less of a chance to be
representative of the target population. The nature of an unpublished program also elicits
vulnerability. Funnix was being field-tested during the time that the study took place.
Therefore, the program was still being modified in response to feedback the publishers
had received regarding the scope and sequence of the program. Further research is needed
to rule out or eradicate the effects of these variables.
Suggestions for Future Research
Subsequent research investigating the efficacy ofFunnix Math should take careful
consideration of the limitations of the present study. A few suggestions have been
identified to help add to the knowledge base of this new Direct Instruction Program.
Future research should use a more sensitive instrument, which is more age appropriate
and reflective of kindergarten level mathematics. A larger sample size would also make
the results more transferable and reliable. While many research studies have indicated
that Direct Instruction is an effective mode of instruction, this study did not show similar
results. Future research should eliminate the contributing factors of the present finding.
There needs to be more investigations to rule out whether or not the instructional program
is not efficacious. Treatment and control groups should be more similar so that the results
can be attributed solely to the independent variable.
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Fi gure 1
Estimated Marginal Means of Pre-test & Post-test Total Scores
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Figure 2
Estimated Marginal Means of Pre•test & Post•test Basic Concepts Scores
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Figure 3
Estimated Marginal Means of Pre-test & Post-test Operations Scores
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Figure 4
Estimated Marginal Means of Pre-test & Post-test Applications Scores
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Appendix B
Figure Captions
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Figures 1-4 Appendix A. Series 1 is the treatment cohort and Series 2 is the control group.

